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TEXT: Te author studied the influence of vibrations of the rigid blades: 
of helicopter propellers in the plane of chord on the magnitude of critical revo- 
lutions of fiutter of propellers. He considers the blade to be a rigid body mov- 
ing about and immovable point under the action of external fordas and makes use: 

of the formulation method of the Euler motion equation. The nonlinear equakions 

of blade motion are linearized assuming that the flutter Vibrations are small and 
superimposed upon given stationary nonlinear motion. Calculating the aerodjmamic 
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by a plane-parallel strean and swinging relatively to thia stream, The caloula- 

tions presented show that the blade vibrations in tho plane of revolution deoraise 
the critical revolutions of flutter, and the effect mentioned increases with in- 
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1. Depo Kazalinsk Kaszakhskoy dorogi (for Beloniov)..: as Depo 
Krasnoufimsk Kazanskoy dorogi (for Tlyukhin). — 
(Radlroads—Brakes) 
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AUTHOR: Tlyukhin, Ad AR. 


TITLE: On reducing a a syetem of ordinary differential 
equations oontaining a parameter . 


PERIODICAL: seedeni 72 nauk Ukrayine'koyi RSR. Dopovidi, n0.8) 
1961, 998-1000 


TEXT: The author considers a system of Linear differential equa.. 
tions 


af = a(cye)y oe 3). 


where y is an n-dimensional veotor, b=&% t - the "slow" time, : 

&- a small positive parameter, o ~- a positive integer, A(T,&) 

a matrix of the order n, differentiable any number of times with 
respect totin the domain 
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O<t dl, 0<€ SE, Ses, Hey 
Let A(T,€) have the form fe SE : : 
aCe) = 24 6°A(T) (ay 
v= ° 


AY(T) being matrices differentiable any number of times in the 
domain (2). It will be supposed that the roote of the characte~ 
ristic equation 


Det [j A°(T) - AE] = 0 : (4) 
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A s(T)s Ag(T)1---A(T) can be divided into 8 clases (sen) in such 


a way that the roots from different classes do not intersect any~ 
‘where in the domain (2), i.e, are not muet to each other, Bach 


class will contain ny roots, it being Py ny =e The problem of 
j=1 


reducing system (1) to almost diagonal ria consista in finding a 
matrix Q(T,&) of nth order, differentiable with respect to any 
number of times. It can be shown that the problem of justifying 
the well-known formal process of constructing the said matrix 
Q(T,€) 18 connected with the problem of existence and uniqueness 
of solving a special system of ordinary non~lineanr differential 
equations with coefficients which depend on the small. parameter 


dv 2 Ss: 
<7 = £5(T,VjVoeeeesVuse) (J # 1yee0,m) (9) © 
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The right had sides in (9) are polynomials in VyrVoneverVine The 


coefficients of the polynomials f,(7, v,&) are, according to the 


assumption, differentiable with respect to any number of times 
and can be expanded into asymptotic series of power of € in the 
domain (2). Neglecting the terms of f,(t,v,€) with higher powers 
of v one obtains functions that are ifnear iny 


a ! : f 
aj(TE) + Say (Tey, (42 tyeceom) (10) 
k=1 


In the present paper Sibuya's results (Ref. 2: Y. Sibuya, Journ. 
Fac. Science Univers. Tokyo 7, 527 (1958)) which had loral cha~ 
racter are slightly generalized. In the case of rwalfand &, the 
author succeeds in justifying the process of reduntion for the X 
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whole interval of variation of7z(0, L]. Following. theoren is valid: 
Suppose that 


M(t) #0 (J = Vyeeeym) ; , | (12) 


anywhere in the domain (2)and let 


oo = | ' ) : 
v4 25 Pyy(DE (j = 1,...,m) | (3) 


be a formal solution of the system (9) in which Pay ir) (jets yom] 


vy =1,2...) are differentiable with respect to T any number of 
times. Then, if € 1S£0 is suitably chosen, in the domain, 


O<TEL, OC ES | (14) 
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